Polymorphonuclear leukocyte migration across model intestinal epithelia enhances Salmonella typhimurium killing via the epithelial derived cytokine, IL-6.
The host response to Salmonella typhimurium involves movement of polymorphonuclear leukocytes (PMN) across the epithelium and into the intestinal lumen. Following their arrival in the lumen, the PMN attempt to combat bacterial infection by activating antimicrobial defenses such as granule release, oxidative burst, phagocytosis, and cell signaling. We sought to examine PMN-S. typhimurium interaction following PMN arrival in the lumenal compartment. Here, for the first time, we demonstrate that PMN that have transmigrated across model intestinal epithelia have an enhanced ability to kill S. typhimurium. Our data provide evidence to indicate that the extracellular release of the primary and secondary granules of PMN, myeloperoxidase and lactoferrin, respectively, is correlated with enhanced bacterial killing. Furthermore, epithelial cells, during PMN transmigration, release the cytokine IL-6. IL-6 is known to increase intracellular stores of Ca(2+), and we have determined that this epithelial released cytokine is not only responsible for priming the PMN to release their granules, but also stimulating the PMN to kill S. typhimurium. These results substantiate the pathway in which PMN transmigration activates the epithelial release of IL-6, which in turn increases intracellular Ca(2+) storage. Our results, herein, extend this pathway to include an enhanced PMN granule release and an enhanced killing of S. typhimurium.